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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a starting method 
of a reforming equipment for a fuel cell capable of 
quickly increasing the temperature of the reforming 



equipment at the time of starting and well producing a 
gas by reforming. 

SOLUTION: A partial oxidation reformer 105 is installed 
in a fuel supply route and at the time of starting the 
reformer 105, a gas passed through the partial oxidation 
reformer 105 is supplied as a fuel for increasing the 
temperature to an STB (a start up burner) 104. The 
temperature of the partial oxidation reformer 105 is 




increased by the heat generated by burning the fuel gas 
by the STB 104 and the partial oxidation reaction is 
started after the temperature reaches the partial 
oxidation reaction temperature and the equipment 
constituent such as the partial oxidation reformer 105 
is heated by two heat sources of the reaction heat and 
the combustion heat of the STB 104. 
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(57) [H^J] 

imikmm mmy&3&±Ku#wnmm& 105* 
ibu mmvnnm^^&uftmK&.'g.&i 0 ssrgft 

So stb i o 4\z.£%®&x*<»m&-zft%-isfaz>m t 

Kf£3&t STB 1 0 4©Bftf!02o©^|!:J:oT, SB 
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itxmftMfc-t 5 tth ^Tmm&n-r s r. ^ »c £ -=> t 

i:, &flC#*£j^X£j££nfc&«#**©CO^* 

*WBttMfc«*h3»^*«ji&u a^«iMcofi 10 

-zmtBLfe-tZ> k &K&mi5.?k'£%.)& £ C O 
4B&V8Kft#(c8Bi 2 ©jgft*? 1 ix ^ k &ffi*. 

5ri fr4re&^Stttt*flllAttK^©]^;&8c. 

T'tc^OD^Sr £=H#&i^5it#*l !£«©*&**« 20 

<t t) &«#*dfcfi£8S©««« k C CH&if&gKl£3§©*i> 

«fct* 2 fE«©*W«m^ft«3gS©&»;fr8x. 
[f»*g4l tfrlS^— ^-SrWia^— ^.©^-gC^f^Jt, 

[0 0 0 11 

[$&K©js-t-5iSflf#i?i *&w\i. &&mmmtt 

[0 0 0 21 

mz&mmmk%rr) ©#i?-c 

«rff#*, ^7^©^ft*i!f^©Jj££& 40 

5„ r©*35H5ft«SJ&»*. *?>ZWlckZ> kTW.lt 
l ©SJ£:*-e^£;h>5. *^&«Si£ttMKJS-t?&> 

5fc«>. »»Hy<— rXdScKmM& 6 00TC~8 0 0t 
[0 0 0 31 

Wis U 

CH4 + H 2 0^3 H2 + CO 

[00041 S&K/fc-T^fi&Sns&Wtf;** Kf±> K 50 
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o&mM(omims&.&&Tisitz>mmkts:z>tctt>^ %n 

ZtcM^ CO&^©T»£CO^K^ffc8&£#7t*: 
[00051 r©J; 5 ^7K^3feK^S;{-*f l/T\ j5¥ 

wvcv** (#11^7-215702 

^$R) „ «8frSMfcR*H:, ^SrW-i 5 £-ffc2© 
KJ&5£©<fc 5 (c^$ttS„ 

[0 0 0 6] 

[ft 21 

CH4+ 1/202->2H2 + CO 
[0007] £©«*HMfcWr#3SfrT»tt, *jK«nt:Kftft 

»d»f bR*fc <fc o r«4^*f»-c*«ittK*Jip«»-t't 
«©t\ *?&3C3fc«2r:£;©<fc 5 fc^-^-ryjWHMfciMR 

[0 0 0 8] 

i&wtmtkvxv k-i-smmi ti5t, .lie©*? 

mMM&mM<Dwmmtfc-&x±9i-z&z> k tti^ c 
ok««^c o w«ffc»sr^3e««WKiBj6&#a-r 5 

*> U < M^qKft^Stt3tf ^ SrM 

A (Wt«5 0 0t) *-ettK»**##»b"ra»e>Mt 

^na (4oo~5oo < o Kfcsttf;** ©RflaRSs 

*fWi- 5 - t 5 ft tb k m £> 5o 

[0009] r<Di5 fc^**K#*©iBifcWSI*, 

5feflfi*s*>^ kmZ-hthZ. *%Mtt-©<t 5^WS©t> 
i'lcftS*tfct)©T?*>or» «^Hfls*5t**©«MBF« 




3 

[0 0 10] 

^^^^©d*^^^^ i aft u mm 

am^y* mm 

SdSflisaw^F-etiitf-e^sds. nta. uocc&Lh) 

oot:) -e«:|£frc#*v\&s, Uocceu:) x 
t.*— #vifrtfcitt^i:{-< v\ tot. ttllioias© 

^ssm (4ootai) ic:*e>5fev>«t 5«-. SB2©?gfb 

£#®-rs;i fc3s-t?#5„ 30 
too 1 1] rr-cFf^?a«t«. ffl^Jl-eg|5#8HlsH 

ffl*S£C!fcV'»$6B (3 0 0~4 0 0t) »£fS:;££*L-5t> 
[0 0 12] ^fefciip^.T*:^^ '<—r**r—*v> 

*tt&vti*, wib»i<o®»^v i 5'^*5v>t, a*-* 40 

[0 0 13] 

mwommvmm] mmomm 1 ) 
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jifxic&KU ift^^T^JlSfSmi 5 o-cs&msrfT 

&Bfefttffcflt4*l 0 5. CO^M12 0, COjgtRgtft; 
Si 3 o, ^^^^c^JBJJdH***br#j«sn 

T j-^-t STBi 1 0 4 #91 1? # 

htltc c £rjg/&t USTB104 

bSrg*LTSTB10 4l?ii^ *;<D$$Hffi{£<k 
oTgC^Kft^WSl 0 5f?£:#*a£-e:5fc«>©fc©-? 

[0 0 1 4] JKMHttl 4 0(4, LT^TfJ^^O^ 
tt*l!:^Sfr3tfS»lt*te#W (R-SH) 

5o r©JK,m«l 4 0§r^mT?8ftjiL*# 

f>, ffii^a^^^tbSo gB#^ffc;&®&l 0 5fct, F*3 

«8#jfi^^^©«fEAP 10 9, -kSSttifilwflfEttJa 1 
10 6 iS^Jts^t^t a ©tfcAP 1 0 9 J; *) ±mW 

[0015] uftmmm&i o 

#V^— ^ 1 0 0{c^$ttrv->s o Ufrffci\Sk'g!&l 
0 5 0P3fSteS.^— ^ 10 0B, gB^-fbSJtStCogb 
fe5 0 0~7 0 oroHtUJlB^ 5 S W^JHSiORfS 
^-e$>«?x -fiRfi5#li£fc:>feoTV^o STB 104 

l o o<z>j&&_kt;:fa«i**u tomm-Hx-it 

£ 5l'&o-t<^3c Z.<fi>>r— ^1 0 0 ©jSEgP^J*, ^)|S|- 
^^^Wb^e>O^J|S|-^§-STB 1 0 4(CjftA-t-5 
JEAW10 1, 7r>gKSTB104|;??MW 
-r-SJSS&^ttii&W 10 2 ^ISH- 6>|x. >r—^ 1 0 0 © 
-heCt-t^^^Sr^-SPtcWtHi-S^W 1 0 3#1B« 

[0 0 16] CO^fifcgSl2 0tt, COM©«I«i 
S:W5fe»©^f-^ft*&tl 0 lltm&ZfrX^ 
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5 

ttfbft* c O & x A x-$tmt 5 i t \z. J; V C O B& 

Sr@i££-fr5fc *^H2£r£jE£bT3fc«#*£ 
J; ^&t>©(c&«£*5#t£J$o&©-C$> 

sKco^noti, amv^sMkttiri»i o 

501 oflsma^at^isi^tt, sifrmmm&i o 

5 i «3^P5^5 3 0 0~4 0 CCOi^a^SrCO^ 
#12 OrtfTCjfcttU &A4l£ftK:fe£lbooCOX 

riiR*:*aMT**» is 2 o o«c©akir^4: brasa-r 
[oo i 7] coa^iKbtti s o». niti&oifics io 
WiWfcftttKi: bx}±, ioo~2o oicaftofi&T-c 

ttSCSr^-TSfc©) jWHiiSffO^S. f©Mil 

s«s«i:, 

$«^t>©#tt»rf&ii5. SJdlWsKKIMfaiJiiartSC 
OWWWfcSl 3 0©-T<*-hifEfflOt-tt, 3«R9I*1 0 20 
8 a»6>**fc!ft9l U 3klt^*r«B^i-<5fc«>©*5?* 
^*ha5ia;*;ft/cv^ 0 r©^v?=:^^ht?t4, coi 
#?!WfcS«»ciib/t*©aa* (9ttttttfr#*lz:*rb-c 

[0 0 18] *MSM-f'<*#cl4, COiW«l 3 

o*>b»ajs*b*jiiim5if^ Mijui 

5 omh STB 1 0 4W£-g)>Jife;i{ft#&i-3o STB1 
0 4MKAM:tf:*tf'j£tl]S*l&&, «B»i«f^B«»^>f 
A^^bSriioT^— ;* 1 OOflfflSTB 1 0 AKQiifc 
S*U rrr«M(li**LT«Id»fl53Saf#l 0 5©AlMl£ 30 

[0019] i 5 o ra\ y vtcmm 

Jt^ b y sr^^^br«MS|«i:S«Ki:##lfilbrE 

*J*o4fc*i© y ^IfeSMtfHtMrcfcS. r ©8m«m 1 
5 0m «MsW*Mf aa»6>4ltt&S*LS^aliy y*-©tt 

H**) «*6>©SE*^*a**i,-Cli|«©«JflS*»R«*- 

©5feR*©a(JtJ«f^*#ffl"*-«#«l e d*ii*.e>iT,rv^ 40 

[0 0 2 0] 4j8±Ebfc»*©«WHcHb, 

io5, 120, 13 o -^SMsm* 150 ©s^phe, 

STBOM/I^ 7r^f, g©@te, 9 9 

h©HH, jlftft^^^c©*!!) «*.«©«■«*», 

[*^)|Ef«*v^7 i A©5itei^(c*3»t^»fm^]a2 

tt, IKttlca& CC) , mtcJBHiH*M>g>©&iB*ra 

(m i n) £^bfdW«^>*xA©#®#tt0-t?fc 50 
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£»■*-**>© J: *«0HBSivCV*<5 o B«K Hi»©ft«a I 
~nitt, *ivPix*jaii©»ttK*sH-6«»»fl:akff 

J», CO^«l 2 0, COSKSMUB1 3 0©A&4* 
ttSr*-*". £*W©ttllftIV, Vtt, *;|vWi«* 

«Bi*jrtSCOKiiM»» CO«RBWb«M»©#a»ttSr 
^■To **s» SHt?tt. **«©»iMMbaMM»©»a 
3Wfc©»IB©ftlli:ttffraCT?ab*©TMri»b 

5t>©£ bTV>5. 

[002 1] «»l*»Ci8V^-CB. *»1»^TA© 
5o rtUC-fcoT, MM*tf*#*MSKIt*^alc3fi3;K 

iMtm 4 o -c*Hssn,fc*fc*— ;* ioo ^©ffi^st 

fc&WSl 0 5, CO««l 2 0, COSftlfcfltfftl 
3 0 fr«*«Eai-5. *bT, j|»^^#c*>fel 

jSf/^y^f b^lHiS^ -Jr— ^ 1 0 0©«EA^1 0 
1 SriioTSTB 1 0 4{rp||jSi-5 0 iiTf, fff^ 

«*WteB««IMri 0 2d>? > «*&$nS^$tt?l^$tu 
iS®©^^«. ^r— ^lOOrtfcjav^ 

T«5WMfc3fcft# 10 5 ©^HSril Y) ttffi & A^Kfbtt 

flH»l 0 SfttaftiU OS^fe^l 0 0*1- 

«~4IMS 3*1,5. i©±5('. STB10 4T?Oljia 

[00 2 2] aSKMKcMmftHtf a 

*WMf * i*> -hIS STB 1 0 4 1£ <k >) #S©iltf SP^® 
tt3fe»8&l 0 5©rt&&aift-r«nto&nMt£*U 
3T«fcE1IS*UfcCOS&*#l 2 0, COl^^fcg 
13 0 fr&EB bfc«> fM*^ ^^tf b •) S T B^ 

£fiU&l 2 0, COBKttf&Bl 3 0 tiPl^#ta$^ 

So 

[00 2 3] SH*»tJ: 5 lc, «PjMMk%ir#l 0 5 

©wswmtxu ^Kactr# i o s ©Afftaff^9f£ft 

fifcm-^t (ttifti. j^io^igjam) , ftu»gp©* 

i o 6*>fe«a*©tti&a*w»4*u, w^k 

■T6Mt-*5VNT, «Hsh^f©^^^Mtcj:«j:ltne 
It 2 ©£J£5£© J: 5 *»5WMfcR* 1 1 1> itCft 3 
©SJS^f^i- J: 5 H^mmUS- 1» «> b 5. 

[0 0 2 4] 

Kb 3] 

CH4+ 2 0 2-^C02 + 2H 2 0 

[00 2 5] £©«*^bE«#£U%£il»KEJSW:, 
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Jpf^#S^*So ^f^«^fl0 7i^O^f-A 
©#&&«, CO^l 2 0 #«Rj«:mB*0f JHME (2 

[00 2 61 *3t. ££CK9IW 108 d»S>©ffi«©{fci|& 

», cos«iMb»i 3 oa»s«^riB*0fjeHA (13 10 

*»9Mfl 0 8*»^WCOlRift«l 3 0 

[00 2 7] C OjiiRSSfbgS 130 ©S^Fr^©^ 
#10 5, COi*gl2 0, COaHRlfcfbBl 3 0« 

© i TK&'g. © %m m w -r 5 #fBI -3 T V > 5 

(COSS»®V^**y y^fcWtt^tf^JfcSJvCV* 20 
5) *>©£3ofcU afcfB6«©jfitt*|*TL-t\ 
>T^#c ft«M*«ftl 5 OW-iJOfl&x.. 3fe«#*Sr 
1 5 0Mft£PM&-*-S. 

[0 0 2 81 Z<0£?\z.&mtfx£.l£V>#®)&M<>K.ft 

MHcisvvcr*, a^iMbafiJt#i 0 5ii5 0 oiccLh© 
oot) ©a p mxmt 4 $ ixz> ¥mB.i&&m j $>fr 30 

tttSEftflSiB (D2 0 0t) ©flHnHh«±, 

co^i 2 oi^&smi^sttflt^focoatt 

tt, -^©^ (1 0, 0 0 0 p pmgl) 
[0 0 2 91 

CO + H 2 O^C02 + H2 
[0 0 3 01 COWUMbKl 3 o-ehfc±^ fls 40 

[0 0 3 11 

Mb 51 

CO + 1 /202->C02 
[00321 nmwAi 5 oicafcffxf^oAi&^nMd 

ftSi, 5 0rtt»tt, H*L*V*M«i (T 

ttfc*HWlJ©»»|::J: «K H*L*v^SS5tt (#y— 50 
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Jxfcgg 9 ©&«#*!*, #Mtl*d&l!K ^MRS^4fl>(ti^ 

[0 0 3 31 /i*3S 2 * fc« t LT* Lfc££#©&®^ 
fitt, gll{C^Lfc*ll}S©^fiSll-*5tt53S:a^Si 

b , KWtm&#x *&%rtz> s t B^oMMsHK^eir 

S T B ffl©M$KK!^*;£tt KijNMstfrflBl USTBt 

fl;*fC#*0f36JBJ6 OK>4 0 0 < C) IcSlfcfeM:* *H 
*©»«©»£■ 1 natlc* JftfKKItff a a>t>g&#S£ifc?fc 

[00 3 41 E 2 KJS Sit5 J: 5 fcx ?£5lE0!|-m, »f 

mis o©xftHtts-?i£iK>2 o&i&< ©i$mat&K 

a-riMMMfrC* S £. #3fc*©»tt 

©*K*«©iB«i;6rtfefcJ:ih,tf, ±^bfc^tas OK 
4 0 0t) tyflB^iMbR^jjsRittSixrv^*©-?, 

^dss^b^v>*4 4 0 0^©i«®©l3S#B&teft&g&f 

*mM-r&zkttt£<* ^xu^mmmm\^»^> 

[0 0 3 51 fc*S, 0^bJfeV»as**ifi©^«gSr-g-», 
W^©*Jffi©^-ei*, ^— ^ 1 0 0&®it>b lt, <^ 
— * 1 0 0^gB(-E$*bfcCO^j£8il 2 0, COmft. 
WtftMl 3 0, ifftttl 5 O^tt. jKmW&tfakb 

TV*5t>©fc-*-S. mtiO, *^7Srltt#L-C#«- 
fcHHHtejfrfeXJSifcjP-CSS. B*a, bit 

JS«©E«ftiAKae*.Sii:t)T?*, ->^^A©^ 

[oo36i mm<omm 2 > 0 3 1*> *5ijs©^«itc 

*»3j>5«m«»fflBkff*«©±WII/*fc*-t"^o y 9 B 
-efcSo H^, 50ll©»ttl iRIC«lj«»*l!:|PI— ©» 
#Sr#L, *il©#fiKSr«B&-r5o *HJ£©^tC*5tt 
*«M8HBftffl©ftft»lB:, SUS©^ 1 <n=t^h W& 
PI«©«|J«T»*>*««» ^— ^ 1 0 0 l*3U:g?#^b3fe»8& 
1 0 5tC0^1 2 OjPSIKSJvCV^j&asjl&o 

[0 0 3 71 zL&m&izxivti, ^loo^ciai: 

fc*^^^A©jBii*jfer±, mifc<oj&ffii tmmxhz, 
*k mmmz&\,^xmw#xtmmu&<g!i. mm^-f 

'^f bftiliU STB10 4-?i«*ntt»5k, 

STB 1 0 4(O^4t5»i^«S« gB^^SSl 
0 5ttt>tcCO^fifc8Sl 2 0 Offlm&ffiMVX Zftb 
**MB*»bJrt»-t-*. i"*t>t>, CO^J^gll 2 0»4> 
«»»flS*II#l 0 5^^**ufc5tf^«IM(IE*i:-r* 
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;ft(£J:*)CO^/£^©PSM©*^5 V^fc^fc, 

ioo38] mn<Di&m 3 ) 14^ *?tffi©}giRtz: 

a^SWaMJBw&Kga©^^^*^:^ y? 
m-efcs. *HJfe©^fil3Jc43ttsW«?ifeffl<DgS:R^ 
#(lj£Lfc5l;&£©^t&2©^0!li: LT, gB#g& 
flsOTMU 0 5^COMl 2 0hh\>K.Q,OW$mL 

-fk^i 3 o#*--* i o ort^gas^-cv^,, 
[0 0 3 9] zommzzti^ ismwz*^xiim# 

^*y**HtWMfa, jW'W'^'fbSriSfcjiLSTB 1 

0 4 -e#KR$tuttX>£ t , ^fe^"-^ 10 0 ©{£}&$)* 
t STB 1 0 4 T^£frS^#*©K«fkfc J: 5 , 
COIM«l 3 OfcoV%Tt>rt«fc*M»©ra;£a»S> 
AHIMm-cS*. -Tftfc>*>, S&#i*fbft®8&i o 5, c 

O^J&§§12 0, COiRf«13 0©3o^7y 

a.jfit-®»i-s rims. 

[0040] (|glfc©7fHtK 4 ) H5tt, *mM<DJ&mz. 

H-efc-So ;*3afc©^fca8tta#m«tt»©3MC3afl 

»«flsacK#l 0 5, CO^jfcgll 2 0SrIBSL.-CV^5 

S T B 1 6 0 l*{r— * 10 0 (D^gP^*5V^T, 
ftfflOa^/W^^l 8 0 t t t>l^— ^. 1 7 0F»3(C§g 
»t?>ix-CV->So iOa-f/W'W/lSOftSTBieO 
<0±Jj\Z.m&t£)X. 3'f/W^/l8 0©Aaffll|C77 

/w^^i 8 o^ttipfly*^^— *i oo ommzfrtc 

[004 1] £©*&*££*«*, ^Jpftf^tt&ftBfK*? 
V^TB^i^ta, M/W/Ufb^gftLTSTB 

1 6 0»C{ft££*t, tb-C, ^©j^ 
#5fa«r<Ir— * 1 7 0fc-C = -f/W^7*l 8 OtpSrSfEjl-f- 
* i fcSSLT*--.* 1 0 OrtUnSTttEBSfr, 
fc&SSl 0 5 t 2 0©i9#©#M&lcft3 

frSo ***©»•■?», ^-epsTB 1 6 oas^— * 1 
o o t }-&&m<ot—x i 7 o^jfc^ft-cv^fc&t;:, 

3gJ&©7g«B2 tJt^T-Jr— * 1 0 0<Of/fX|:a^^ 
Mt^S £ t ^ pffgi 4 ») , ft&lfeflsafcflM* 105tS 
TB 1 6 0 i£#!RLT#*>3^;:i*>T?#5o ft*5# 

%iK©&tt-?ii, #m* d«ssTBi6o Kmm^ti. 

B 1 6 0-C*B*6S^5i 5{-^oTV^5„ 
[0 0 4 2] *fc±EU*:UaK©JWlfc*5V^r, £Sff 
*t«t^P??B (HI, 3, 4, 5) -CHJMBMW 

bSr-Jr—* 1 0 0 J* 1 7 0<£>3ggT2?fc:aa 
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[0 0 4 3] ±|5^1te(D^fig|e:*3V^T(*, 
Mili 1 5 0 # y ^^©^Sr^t-fc^, HttiSS^ 

SfeJCj»*.r, JiE*IIB©»»!:*sv*-CH:, ftSSfit;: 
COffiJ*EKJfc*i: LTCOI&ifcg&l 20i COS^il 

10 ^itfllfco-rv^*^. coa«BMls»««tfll*>o-c 
ra«©«i*sraH-s. 

[0 0 4 4] $ bfc*P*.T±BSdtO»tt"t?r±, 

Yb*K#i 0 5#»4o ot;*^#»S;fcT 
^ttist, *!)3o ot^tiSfc*-e*aJiWMis*ft#i 0 

20 [0045] 

[3B§H©#)J!i] W Ji©r£tf> kill 5 

Mil $ * 5 SB 2 ©j£»* ^ y 7 h Z> i t J; o 

titz. c omnm. c osiRHMisiifrja* j: < s r 

9^*<U ^y-A©E*«ia©lB*fb*H*ri:*» 
[B9f©ffi¥«Kn] 

[B l J ^M©Hafla«-T?«>*»|SFWl!lffl©»:Jt«« 

[B2] mwmm.m&mmmvftumiim'e&z. 

IB 3] ^K©-jgffi^J-CfcS^)tsfli?&«©3S:K^e 

[B4] ^9i©-^«^**«mwiiffl©afejr«ii 
[B5] ^n©HCAfi-p<K>&«mmmA©%frsMi 

*«f'E?i:-r*^HII«©^By^BT?*>*. 
[«F*©»!H] 

10 0 fr— a 
50 1 0 4, 1 6 0 ^^-FTyT'M-t 
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105 g&#g£ffc&!ff$§ 

1 0 6, 1 08 
10 7 J*^— 
120 CO^JEfc8£ 

130 comnam\^ 

140 mm& 

150 y >g@!tt*Mttiii 
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* 1 7 o fta^&s 

a 

b am^-f^** 

c mPr'^'<*fr 

f> g 
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